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Figure S1 A plausible reaction path for the oxidative coupling of benzenes (1) with 

acrylonitriles (2) by Pd(OAc)2/HPMoV/O2 system. 

 

Table S2.  Full data to show all E/Z ratio in Table 2 in the manuscript. 

Entry Ar-H 
Yield  Ratio of 3  Yield 

Total(3+4)  3 ortho (E: Z) meta (E: Z) para (E: Z)   

1 Benzene 68[47] 3a  66[47] E: Z = 75:25 4a 2 

2 Toluene 58 [47] 3b  51[43] 23 (47:53) 29 (98:2) 48 (89:11) 4b 7[4] 

3 Toluene 73 3b   66 23 (72:28) 38(73:27) 39 (49:51) 4b 7 

4 Toluene 69 3b   59 22 (73:27) 38 (70:30) 40(50:50) 4b 10 

5 Anisole 80[67] 3c  47[43] 22 (86: 14) 15 (67:33) 63 (42:58) 4c 33[24]

6 Chlorobenzene 29[28] 3d  29[28] 36 (67: 33) 27 (68:32) 37 (76:24) 4d nd 

7 p-xylene 46[37] 3e  46[37] E: Z = 78:22 4e trace 

Table S3.  Full data to show all E/Z ratio in Table 3 in the manuscript. 

Entry Ar-H 
Yield  Ratio of 5 

      5 ortho (E: Z) meta (E: Z) para (E: Z) 

1 Benzene 5a  49[42] E: Z = 32:68 

2 Toluene 5b  53[53] 21 (37:63) 43 (41:59) 36 (65:35) 

3 anisole 5c  63[58] 13 (57:43) 23(16:84) 64 (33:67) 

4 chlorobenzene 5d  51[47] 35 (74:26) 30 (62:38) 35(56:44) 

7 p-xylene 5e  49[43] E: Z = 32:68 
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Experimental Section 

Compounds 3a,1a 3b,1b 3c,1c 3d,1d 3e,1e 4a,1f 4b,1g 4c,1h 5a,1i 5b,1j 5c,1k and 5d1l were known 

compounds reported previously. Heteropolyacids were prepared according to a literature 

procedure.2 The yields of products were estimated by GC from the peak areas based on an 

internal standard technique. The determination of E/Z stereochemistry were carried out by 1H 

NMR and DPFGSE-NOE (double pulse field gradient spin echo) method.3 

Experimental Procedure 

A typical reaction procedure for the preparation of cinnamonitrile (3a) (Table 1, entry 

2): A solution of Pd(OAc)2 (22.4 mg, 0.1 mmol)，H4PMo11VO40
.20H2O (46.0 mg, 0.02 mmol)，

NaOAc (8.2 mg, 0.1 mmol)， acetylacetone (10 mg, 0.1 mmol)，benzene (1a) (7.03 g, 90 mmol), 

and acrylonitile (2a) (79.6 mg, 1.5 mmol) in propionic acid (10 mL) was placed in a 

round-bottom flask (50 mL) equipped with a balloon filled with O2, and the mixture was allowed 

to react under stirring at 90 °C for 5 h. GC analysis of the reaction mixture showed that 

cinnamonitrile (3a) and -phenylcinnamonitrile (4a) was obtained in 78% and 11% yields, 

respectively. The products, 3a and 4a, were isolated by column chromatography (160-200 mesh 

silica gel, n-hexane/ethyl acetate = 19/1) in 74% (143 mg) and 8% (25 mg) yields, respectively. 

5e: colorless liquid, δH (400 MHz; CDCl3, Me4Si) E isomer: 7.18-6.81 (m, 3H), 5.15 (s, 1H), 

2.28 (s, 3H), 2.24 (s, 3H) and 2.17 (s, 3H), Z isomer: 7.18-6.81 (m, 3H), 5.41(s, 1H), 2.25 (s, 3H), 

2.18 (s, 3H) and 2.11 (s, 3H); δC (100 MHz; CDCl3, Me4Si) E isomer: 163.6 (C), 140.2 (C), 

138.6 (C), 135.5 (C), 130.6 (CH), 129.3 (CH), 127.5 (CH), 116.7 (CN), 98.8 (CH), 22.9 (CH3), 

20.8 (CH3) and 18.6 (CH3), Z isomer: 163.9 (C), 140.2 (C), 138.6 (C), 135.5 (C), 130.5 (CH), 

129.4 (CH), 127.1 (CH), 116.7 (CN), 98.3 (CH), 25.6 (CH3), 20.9 (CH3) and 19.3 (CH3); 

max/cm-1 for E,Z mixture: 3016, 2975, 2924, 2869, 2219, 1735, 1609, 1498, 1440, 1377, 1176, 

1044 and 815; m/z (EI): E isomer: 171.1053 (M+. C12H13N requires 171.1049), 156 (24%), 144 

Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2010



S4 
 

(36), 129 (100), 115 (16), 105 (6), 91(13), 77(15) and 63(9), Z isomer: 171.1052 (M+. C12H13N 

requires 171.1049), 156(24%), 144(32), 129(100), 115(18), 105(4), 91(15), 77(18) and 63(9). 
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